The aim of the present study was analysed and evaluated chemical parameters of chicken breast and thigh muscles after addition of humic acids and probiotic into diet for broiler chicken. A total of 200 pcs Ross 308 broiler chickens were divided into 4 groups (n=50). The control group of chickens was fed with complete feed mixtures without any additives. Chickens in experiment groups were fed a diet containing: P1 (1% of humic acid), P2 (1% of humic acid and probiotic supplement Lactobacillus fermentum) and P3 were fed with complete feed mixture containing combination of starter feed mixture (1. -21. day) with coccidiostaticum Diclazuril and growth feed mixture (21. -35. day) containing Salinomycinum sodium. Besides, the groups were kept under the same conditions. Fattening period lasted for 42 days. Chicken meat was analyzed for content of water, crude protein, fat and cholesterol. Based on the results, we can state that the application of humic acids or the combination of Humac Natur with probiotic did not affect the chemical composition of the breast muscle. In the breast muscle, the protein content in the experimental group P3 with the coccidiostat (22.98 g.100 g ). In the case of thigh muscle was significantly higher content of fat and cholesterol (p ≤0.05) in chickens feeding with addition of Humac Natur (fat -9.08 g.100g -1 ; cholesterol -0.86 mg.100g -1 ) and similar results were recorded in experimental group with combination of Humac Natur and probiotic (fat -9.15 g.100g -1 ; cholesterol -0.86 mg.100g ; cholesterol -0.70 mg.100g -1 ). From a general point of view, we can recommend the application of Humac Natur, respectively combination Humac Natur with probiotics in feeding of broiler chickens Ross 308.
INTRODUCTION
Meat quality has always been important to the consumer, and it is an especially critical issue for the meat industry in the 21 st century (Joo et al., 2013) . High product quality and food safety are key targets for the food industry, since they relate to customer satisfaction and ultimately to repeat purchase (O'Sullivan, 2017). In addition, the aim of food researchers and producers is to increase the nutritional value of food without decreasing sensory quality or consumers' acceptability ( The importance of these alternative supplement consists mainly in the replacement of antibiotics and coccidiostats which were banned by the European Union since 2006 for poultry husbandry. Several additives have been tested as growth promoters to avoid the excessive use of antibiotics or at least reduce or substitute their inclusion in feeds, while maintaining an efficient animal production to obtain safe edible products (Islam et al., 2005; Gomez et al., 2012) . The use of most antibiotic growth promoters has been banned in many countries, because it is risky due to cross resistance amongst pathogens and residues in tissues. Humic acids, one of the potential substances alternatives to antibiotics in the diet of poultry, are formed from decayed plant matter with the aid of living bacteria in the soil (Nagaraju et al., 2014 As diet is one of the most important factors affecting meat quality (Tateo et al., 2013), various benefits in regard to meat quality characteristics can be gained by supplementing broiler diets, particularly using probiotics as feed additives 
Scientific hypothesis
This study was designed to investigate the effects of dietary addition of humic acids or combination of humic acids with probiotic preparation based on Lactobacillus fermentum on meat chemical composition of Ross 308 broiler chickens. We expect that addition of these preparations will have a positive affcet on chosen parameters of chemical composition of broiler meat.
MATERIAL AND METHODOLOGY

Animal and diets
The experiment was realized at the Department of Poultry Science and Small Farm Animals in the experimental poultry house on College farm in Kolíňany.
In every experiment a total 200 one-day-old Ross 308 meat hybrid chicken was included. Chickens were randomized into four groups, each containing 50 birds. Chickens in individual groups were stabled on deep budding, with a maximum occupation of the breeding areas 33 kg.m -2 . During the fattening period, the light regimen based on 23 h of light and 1 h of dark was used.
The temperature at the beginning of the experiment was 31 -33 °C and decreased to 20 -22 °C during the experiment. The temperature was maintained using electronic hen-like devices providing radiant heat.
The fattening lasted 42 days. Table 1 .
In control group we used complete feed mixture without any additives. Group of chickens P1 was fed a diet containing 1% of preparation Humac Natur. The group marked as P2 was fed a diet containing 1% of preparation Humac Natur and probiotic supplement Propoul in water (0.03 g per pc) and group P3 containing combination of starter feed mixture with coccidiostaticum Diclazuril (each kg contains 5 g of Diclazuril) and growth feed mixture containing Salinomycinum sodium (each kg contains 120 g of Salinomycin).
In the experiment, the probiotic preparation "Propoul" based on Lactobacillus fermentum (1.10 9 CFU per 1 g of bearing medium) was used. Humac Natur purchased from Humac s.r.o., Kosice is preparation of humic substances on base of oxihumolit contain min. 62% humic acids in dry matter, of this 48% free munic acids in dry matter, minerals and trace elements, carboxymethylcellulose complex with humic substances. Moisture was maximum 11%.
Slaughter and measurements
At 42 days of age, chickens were weighed and slaughtered at the experimental slaughterhouse of Slovak University of Agriculture in Nitra. The chemical analysis of chicken meat (breast muscle without skin, thigh muscle with skin and subcutaneous fat) for analyse of crude protein, fat, wate and cholesterol content, was performed using an Infratec 1265 Meat Analyzer.
Statisic analysis
A statistical analysis was computed using the ANOVA procedures of SAS software with using of Enterprise Guide.
4.2 application (version 9.3, SAS Institute Inc., USA, 2008) . Data were reported as mean ± standard deviation. Statistical significance was calculated using t-test. Differences between the groups were considered significant at p ≤0.05.
RESULTS AND DISCUSSION
The results of experiment with Ross 308 broiler chickens after addition of humic acid and probiotic, which was aimed at analysed and evaluated chemical parameters, are presented as follows: the results of crude protein, fat, water and cholesterol content in breast and thigh muscle are given Table 2 .
Humic acids stabilize the intestinal flora and thus ensure an improved utilization of nutrients in animal feed (Islam  et al., 2005) .
The higher average value of crude protein content measured in fresh breast muscle after addition of supplements was in control group C without addition (23.42 g.100 g -1 ) and the lowest value was measured in experimental group P2 with addition of humic acid and probiotic (22.49 g.100 g -1 ). We have found statistically significant differences (p ≤0.05) between control group C and experimental groups P2 and P3.
In the case of fresh thigh muscle was measured the lowest value of crude protein content 18.70 g.100 g -1 in experimental group P2 with combination of humic acid and probiotic Lactobacillus fermentum and the higher value in experimental group P3 containing combination of starter feed mixture with coccidiostaticum Diclazuril and growth feed mixture containing Salinomycinum sodium (19.93 g.100 g -1 ). We have found statistically significant differences (p ≤0.05) between experimental group P1 and experimental groups P2 and P3.
Ozturk et al. (2010)
evaluated the chemical composition of breast and thigh muscles of broiler chickens Ross 308 after addition of humic substances (0.5; 1.0 and 1.5 %) into fed. Content of protein was the higher in control group 22.94% and the lowest in group with addtiotion 1% of humic substances (22.49%). In the thigh muscles, content of protein was 17.32% in cotrol group and 17.44% in group with 1% of humic substances.
Ozturk et al. (2011) reported that addition of 1% humic substance into fed for broiler chickens Ross 308 decreased the protein content of thigh meat in relation to control group and 1.5% humic substance, and the protein content of breast meat compared to control group (p <0.10).
The effect of adding humic acids on the quality of the meat of broiler chickens Cobb 500 was monitored in their work Reitznerová et al. (2016). They found out that content of protein in breast muscle was 23.36% compared to control group (23.52%) and in thigh muscle was 19.76% compared to 20.16% in control group.
Ondruška et al. (2012) evaluated the addition of combination Humac Natur (0.3%) and probiotic L. fermentum on rabbit meat quality. Content of total protein was in control group 22.07 g.100 g -1 compared to tested group 21.70 g.100 g -1 . In evaluating of fat content in fresh breast muscle was found the lower value 0.84 g.100 g -1 in experimental group P1 with addition of humic acid and the higher average value 1.96 g.100 g -1 in group with addition of Humac Natur and probiotic (experimental group P2). In thigh muscle was found the higher value of fat content in experimental group P2 (9.15 g.100 g -1 ) and the lower average value 7.15 g.100 g -1 in experimental group P1. We have found statistically significant differences (p ≤0.05) in breast 500 000 IU; vitamin E 20 000 mg; vitamin D3 800 000 IU; niacin 12 000 mg; d-pantothenic acid 3 000 mg; riboflavin 1 800 mg; pyridoxine 1 200 mg; thiamine 600 mg; menadione 800 mg; ascorbic acid 20 000 mg; folic acid 400 mg; biotin 40 mg; kobalamin 8.0 mg; choline 100 000 mg; betaine 50 000 mg; Mn 20 000 mg; Zn 16 000 mg; Fe 14 000 mg; Cu 2 400 mg; Co 80 mg; I 200 mg; Se 50 mg. muscle between experimental groups P1 and P4 and in thigh muscle between control group C and experimental group P1 and P2.
The lowest average value of fat content measured in fresh breast muscle was in experimental group P1 with addition 0.6 % humic acid (0.84 g.100 g -1 ) and the higher value was measured in experimental group P2 with addition of humic acid and probiotic (1.96 g.100 g -1 ). We have found statistically significant differences (p ≤0.05) between experimental groups P1 and P4.
In the case of fresh thigh muscle was measured the higher value of fat content 9.15 g.100 g -1 in experimental group P2 with addtion of humic acid and probiotic Lactobacillus fermentum and the lowes taverage value in control group C witout addition (7.15 g.100 g -1 ). We have found statistically significant differences (p ≤0.05) between control group C and experimental group P1 and P2.
The content of fat 2.75 g.100 g -1 in breast muscle and 11.98 g.100 g -1 in thigh muscle after addition 0.6% humic acids into feeding mixture for broiler chickens Cobb 500 describe in their work -1 compared to control group 1.43 g.100 g -1 after addition Humac Natur into the feed in amount 0.3% and probiotic.
The water content of fresh breast muscle meat was in control group 74.32 g.100 g -1 , while the higher average valuae was measured in experimental group P1 with addition humic acids (76.13 g.100 g -1 ) and the lowest value in experimental group with addition of coccidiostaticums (P3) 74.09 g.100 g -1 . We have not found statistically significant differences (p ≤0.05) between tested groups.
In the thigh muscle was observed the lower value 70.42 g.100 g -1 in experimental group P1 and the higher value in experimental group P2 73.41 g.100 g -1 . We have found statistically significant differences (p ≤0.05) between experimental group P1 and experimental group P2 and P3. and in thigh muscle 30.07 g.100 g -1 after addition of 1% humic substances.
In the experiment of Ondruška et al. (2012) with addition Humac Natur and probiotic into feed mixture for rabbit reported the total content of water 75.87 g.100 g -1 in experimental group and 75.53 g.100 g -1 in control group. The cholesterol content in chicken breasts ranged from 0.33 g.100 g -1 (experimental group P1 with addition humic acids) to 0.39 g.100 g -1 (experimental group P2 with addition humic acids and probiotic) and in thigh muscle from 0.70 g.100 g -1 in control group C to 0.86 g.100 g -1 in experimental groups P1 and P2. We have not found statistically significant differences (p ≤0.05) in breast muscle between tested groups, but in the case of thigh muscle we have found statistically significant differences (p ≤0.05) 
CONCLUSION
The results of our study have shown that the application of humic acids or combination of humic acids with probiotics did not effect the chemical composition of breast muscle. In the breast muscle was reducted (p ≤0.05) content of protein in experimental group P3 with coccidiostaticums compared to control group. In thigh muscle was statisticaly higher (p ≤0.05) content of fat and cholesterol in experimental group of chickens fed with Humac Natur or combination Humac Natur and probiotic compared to control group, as confirmed by the results of other authors, who also found a slight increase in fat content and therefore cholesterol in thigh muscle of broiler chicken after using various feed supplements. From a general point of view, we can recommend the application of Humac Natur, or its combination with probiotic into diet of broiler chickens Ross 308. Bernardeau. M., Vernoux, J. 2013. Overview of differences between microbial feed additives and probiotics for food regarding regulation, growth promotion effects and health properties and consequences for extrapolation of farm animal results to humans. Clinical Microbiology and Infection, vol. 19, no. 4, Bobko, M., Haščík, P., Bobková, A., Pavelková, A., Tkáčová, J., Trembecká, L. 2015. Lipid oxidation in chicken meat after application of bee pollen extract, propolis extract
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